Evaluating the potential role of landscape character assessment in operationalising the ecosystem approach
Introduction: Operationalising the Ecosystem Approach
Since its introduction, by the Convention on Biological Diversity (CBD) in 1995, adopting an ecosystem approach ( Fig.1 ) has been mainstreamed in international and national environmental policy, and promoted as the new ecological solution to complex global environmental problems (e.g. Secretariat of the CBD, 2004; Daily and Matson, 2008) . Taking an ecosystem approach effectively means opting:
To plan, develop and manage our environments in a manner that addresses the multiple needs and desires of societies without jeopardizing ecological limits and functions for the benefits of providing ecosystems services to future generations
(Secretariat of the CBD, 2000:104) .
By integrating ecological principles into planning and decision-making, the ecosystem approach aims to link social and ecological perspectives to achieve a joined-up approach to environmental and natural resource management and place the maintenance of ecosystem services at the centre of decisions making (see Fig.2 for a full glossary of terms used in this paper).
[Figure 1 Should be inserted near here] [Figure 2 Should be inserted near here]
While adopting the ecosystem approach is considered an important paradigm shift for the achievement of long-term ecological sustainability (Hartje et al 2003) , it is also extremely challenging in practice due to the significant disconnect between the current system of planning and decision making in the UK and ecological principles (Holt et al. 2011) . For current practice, the ecosystem approach demands an ambitious paradigm shift in natural resource management (Hartje et al. 2003; Holt et al. 2011) , to bring together disparate silos of planning and management, sectorial organisation and institutional structures under a holistic trans-disciplinary framework (Smith and Maltby, 2003; Potschin et al. 2011 ).
Current practice, and the scale and boundaries it operates at, seems ill-equipped to encompass both natural and social systems (Cummings et al. 2006) . Ecosystems are dynamic, linked to habitats configurations, population distributions and ranges, and systems rather than bureaucratic borders (De Leo and Levin, 1997) . Hancock (2010:194) highlights an inherent 'mismatch between the scale and boundaries at which ecological and human systems are organised, when governing at the interface between the two'. These spatial and institutional disconnects are widely acknowledged, and have led to questions as to whether existing frameworks can facilitate the ecosystem approach, or if new frameworks need to be designed (Holt et al. 2011; RSPB, 2009; Maltby, 2000; .
Determining how the ecosystem approach can be rolled out on a national scale and translated into a widely accepted, accountable and democratic planning and negotiating process, is a key challenge for policy and practice.
In the UK context, efforts to operationalise the ecosystem approach were initially slow to materialise (Daily et al. 2009; , reflecting questions around feasibility and implementation challenges (Hartje et al. 2003) . However, over the last few years the ecosystem approach and ecosystem services have begun to gain momentum and practical application. On a policy level, Holt et al. (2011) report that the principles of the ecosystem approach underpin recent policies such as the European Water Framework Directive, the Baltic Sea Action Plan, and the Land Use Strategy for Scotland. Whilst, the Countryside Council for Wales, Forestry Commission Wales and the Environment Agency Wales have been merged to take a joined-up approach to the environment through the newly created Natural Resources Wales, a move underpinned by the principles of the ecosystem approach.
Demonstration projects have also begun to develop, including Defra's Delivering Nature Services in Upland Landscapes, the Stirling Land Use Pilot, and the Celtic Seas Partnership. In each case, operationalising the ecosystem approach has been achieved differently, suggesting that there is currently no pre-defined process which constitutes 'taking an ecosystem approach'. Instead the ecosystem approach remains open for interpretation, an evolving framework of ideas (Secretariat of the CBD, 2000).
However, some similarities in approaches can be recognised and Potschin and Haines-Young (2013) and Holt et al. (2011) highlight that the operationalisation of the ecosystem approach, ecosystem service assessments and management has largely occurred through a habitats or a systems-based framework. Habitat-based frameworks focus on the biophysical components that dictate ecosystem functions and service delivery, such as biomes or ecotypes, whilst systems-based frameworks concentrate on structural and functional relationships and processes. Yet, the ecosystem approach is also about socio-ecological connections, the inclusion of people in ecosystems (Hancock, 2010; Hartje, 2003; Secretariat of the CBD, 2000) .
Arguably, to be widely accepted and rolled out, any framework used to apply the ecosystem approach in land use planning needs to not only be environmentally coherent but also meaningful to local communities and government. Effectively, a socio-ecological framework is needed to bridge the divide between the scale and boundaries at which ecological and human systems operate. Based on this reasoning, place-based frameworks have also been suggested by Potschin and Haines-Young (2013) as a potential transboundary medium. The term place-based is used to refer to socially grounded frameworks which highlight the connections between people and the environment by 'looking at bundles of services across units that have a strong social relevance or resonance'. There has however been relatively limited exploration of place-based framework as mechanisms to operationalise the ecosystem approach, this paper examines the potential role of one place-based approach, landscape character assessment.
Landscape Character Assessment as a Place-Based framework
Landscape character assessment is one of the most prominent landscape assessment tools in the UK planning system. Swanwick and Land Use Consultants (2002:8) (Tudor, 2014:8) .
Landscape character is a result of the palimpsest of layers of the landscape (geology, geomorphology, archaeology, vegetation, agriculture) which together combine to produce distinctive landscapes elements. LCA is a systematic method of landscape evaluation based around identifying the pattern of elements which make an area unique, which is then mapped into character areas and types, with an accompanying description (Swanwick and Land Use Consultants, 2002) . By exploring character the focus of LCA is on the integrated natural and cultural factors which have together influenced the evolution and composition of the landscape (Warnock and Griffiths, 2014) . The key aspect of LCA is that it is designed to identify and communicate what makes a landscape distinctive for people, and is linked specifically to preserving the landscape elements that stakeholders value (Swanwick and Land Use Consultants, 2002; Tudor, 2014; Selman, 2012) .
Over the last 20 years, LCA has been applied to a variety of spatial problems, used in landscape strategies, landscape and visual impact assessments, spatial planning, and extended into a hierarchy through national, county, and local level assessments (Swanwick and Land Use Consultants, 2002; Warnock and Griffiths, 2014) . LCA is embedded as a framework for the management of landscape change and has operated as the mainstay for contemporary UK landscape planning practices. The concept of character is also an important core planning principle in the National Planning Policy Framework (2011), and character is use to ensure that development and plans (such as neighbourhood plans) takes place with consideration of their wider surrounding. The application of LCA has also gained footholds in Europe, and alternative landscape evaluation approaches have developed with similar principles, such LANDMAP, which also seeks to map public perception of landscape (Scott, 2002) .
The value of characterising the landscape is strongly linked to its ability to distil the complex concept of landscape into a manageable form. LCA is designed to act as an environmentally and socially coherent framework, which cuts across administrative boundaries and informs location sensitive planning and decision-making (Swanwick and Land Use Consultants, 2002; Tudor, 2014) . The acknowledgement of the distinctive landscape elements which contribute to sense of identity, rather than quality, also classifies LCA firmly as a place-based evaluation tool. Furthermore, by taking into account geomorphological, biological, and cultural elements, LCA is a socio-ecological assessment, operating on the boundary between the societal concept of place and the ecological concepts of space.
Linking Landscape, Landscape Character Assessment and the Ecosystem Approach
On a conceptual level, the relationship between LCA and the ecosystem approach depends on the underlying relationship between the paradigms of landscape and of ecosystems. The extent to which these two paradigms overlap is a longstanding debate in the academic literature. Ecosystems are linked to organisms, populations, flows of energy, interrelationships and assemblages (Carmel and Naveh, 2002; Schaich et al. 2010 ), they are not spatially distinct but loosely defined and operate on a range of scales and organisational complexity (De Leo and Levin, 1997) . Landscape is an equally nebulous concept. For some landscape is an ecological dimension or biophysical unit (Brunckhorst et al. 2006; Noss, 2001 ), a tract of interacting ecosystems and elements in a defined space (Forman and Gordon, 1986) . For others, landscape is much more of a socio-ecological concept based on people's perceptions, lived experiences, aesthetics and emotions (Fairbrother, 1970 , Meinig, 1979 Schaich et al. 2010) , 'the product of natural and cultural influences which have been interwoven for thousands of years' (Carmel and Naveh, 2002:37) . Therefore, the paradigms of landscape and ecosystems 'elucidate similarities as well as vast differences' (Carmel and Naveh, 2002:35) .
The social and ecological connections of landscape have led to the promotion of landscapescale planning and governance as an integrative framework through which to bridge the divide between existing systems and ecosystems, and ensure the management of issues which considers the wider ecological and social context or setting (Selman, 2006; 2012) .
Landscape-scale planning is associated not only with taking a more holistic approach, but also the perception of landscape as a having scalar and spatial properties through which public policy and spatial planning can manage social and ecological issues in parallel (Selman, 2006; 2012; Swanwick, 2004; Warnock and Griffin, 2015) .
For the ecosystem approach, Vos and Meekes (1999) suggest that the holistic nature of landscape studies could foster the integration of disparate silos of planning and decision making, at various temporal and spatial scales. Not only is landscape considered an integrating concept, but there are also suggestions that the social and ecological dimensions of landscape mean it is potentially an optimum framing for the application of the ecosystem approach (Hartje et al. 2003; Muller et al. 2010; Ahern and Cole, 2012) .
While social and environmental phenomena occur at a wide range of scales, society engages with environmental phenomena at a particular scale, that of landscape (Gobster et al. 2007:959) By resolving the issues of integration and scale, landscape is seen by some as the solution to the challenge of operationalising the ecosystem approach. However, the different perceptions of landscape could closely affect the relationship between LCA and the ecosystem approach, allowing some authors use the term ecosystem and landscape interchangeably (e.g. de Groot, 2006; Noss, 2001 ) and others to consider landscape solely from a social perspective as a cultural and aesthetic element (e.g. Council for Europe, 2000; Muir, 1999) .
Over the past decade it is evident that the paradigms of landscape and the ecosystem approach have increasingly been merged. Landscape has been described as a multifunctioning ecosystem (Potschin and Haines-Young, 2006) , and a space-place network which provides ecosystem services (Matthews and Selman, 2006; Bolliger and Kienast, 2010) . The term landscape services has even come into use in place of ecosystem services (de Groot, 2006; Herman et al. 2011) , as a means to describe and understand the landscape processes and structures from which ecosystem services are derived (Jones et al. 2008 ).
However, much of this discussion has, so far, been theoretical, and whether landscape can be used as a geographical unit and place-based framework for the ecosystem approach remains largely unproven (Schaich et al. 2010) . Therefore, the socio-ecological nature of the landscape paradigm is potentially an attractive framework for operationalising the ecosystem approach, but also brings with it questions as individual perceptions of what constitute landscape can differ widely (Schaich et al. 2010 ).
Perceptions of landscape are likely to have a critical influence for LCA relevance for operationalising the ecosystems approach, as highlighted by Butler (2016) the process of characterisation entails the definition of landscape and consequently LCAs differ due to different perception of landscape. For LCA, the cultural dimension of the landscape paradigm has, so far, dominated its connection to ecosystem services. Character assessment, as a tool to capture what makes a landscape distinctive or unique, has been perceived and used as a data source or proxy for cultural ecosystem services such as sense of place (Potschins and Haines-Young, 2013) . The focus on visual coherence, form or pattern in the landscape means that LCA is sometimes viewed as more of an aesthetic or cultural aspect, rather than as a place-based framework, which could limit its role in capturing the more fluid interactions which are key to the ecosystems approach (Natural England, 2009; Warnock and Griffiths, 2014; Butler, 2016 ). Yet, the potential for LCA to operate as a framework for the ecosystem approach, based on perceptions of landscape as form or surface, have also begun to be acknowledged, to some extent, by the UK ministry for the environment, DEFRA, which has opted to update the national character areas profiles for ecosystem services (Natural England, 2012; DEFRA, 2012) .
In addition, to potential roles as a data source or spatial framework, there are also suggestions that LCA could also act as a delivery mechanism for the ecosystem approach, through the potential relationship between landscape character, pattern, structure, function and services (Termorshuizen and Opdam, 2009) . Linking together landscape characteristics and functions, points to broader questions about the relationship between landscape aesthetics, and human and ecological systems and processes (Gobster, 2007) , which could prove critical for making ecosystem services spatially explicit for ecosystem approach based decision-making (Willemen et al. 2008) . LCA has already been applied to measure environmental change (e.g. Countryside Agency, 2006) , and to provide a spatial framework for the analysis of ecological structure (Kim & Pauleit, 2007) .
Undeniably, there are increasingly efforts to quantify the relationship between landscape characteristics and their respective functions and services (Willemen et al. 2010; Muller et al. 2010) . Although the creation of distinct character areas is beneficial for management there are acknowledged difficulties in reconciling character with highly mobile ecological processes (Julie Martin Associates and Swanwick, 2003) . Therefore, whether LCA can provide a medium to address the mismatch between the biophysical scales at which ecosystem services are generated, social scales of beneficiaries, and the institutional scales at which stakeholders interact with them, remains unanswered (Hein et al. 2006; Luck et al. 2009 ).
Research Aim
Place-based approaches are one pathway to operationalise the ecosystem approach, a medium which could potentially bridge the boundaries between ecosystem functions, cultural concepts of place and pre-existing bureaucratic borders. However, research on place-based approaches remains limited. In the UK, LCA is a place-based approach to landscape planning and management, underpinned by a well-established methodology (Swanwick and Land Use Consultants, 2002) . National guidance on the application of LCA suggests that one benefit may be its ability to integrate social, cultural and natural constituents, and provide an understanding of how a place is experienced perceived and value by people (Tudor, 2014) . The aim of this research is to further investigate the relationship LCA and the ecosystem approach, to better establish the potential of placebased approaches in operationalising the ecosystem approach.
Research Methodology
The methodological strategy was based on undertaking a qualitative appraisal of the potential roles of LCA in the ecosystem approach. To this end, the study was based on a series of semi-structured interviews and case studies. A total of 15 interviews were undertaken with participants who work with LCA and are also seeking to apply the ecosystem approach in the UK, including practitioners, such as planners, protected area officers and landscape officers from Areas of Outstanding Natural Beauty (AONBs) and National Parks, along with experts, such as academics and policy makers. The interviews and analysis were framed around investigating the theoretical relationship between landscape, LCA and the ecosystem approach. Further questions focused on exploring the potential role of LCA in the application of the ecosystem approach, and the extent to which these two approaches could potentially connect. Derived from the interviews, four case studies then provide some emerging practical examples where LCA and the ecosystem approach have directly, or indirectly, been linked.
Empirical Results and Discussion

Landscape and the Ecosystem Approach
Collectively participants recognised that landscape and the ecosystem approach as highly similar concepts, even describing them as 'one in the same', on the basis that landscape seems to meet 'all', 'almost all', or '80%', of the principles of the ecosystem approach. This similarity supports ideas that these terms can be used interchangeably (e.g. de Groot, 2006; Noss, 2001) , and highlights that, theoretically, these concepts were considered easy to weave together.
In the ecosystem approach people tend to think of landscape as just fitting in as a cultural ecosystem service, but there is also a natural process and context side to landscape (Policy Maker).
However, the concurrence between these two concepts was also portrayed as conditional. A link which was principally grounded on the perspective of landscape as a multifunctional concept: an ecological as well as a cultural scale. Different perceptions of landscape were thought to have the potential to produce different interpretations of the relationship between landscape and the ecosystem approach.
Yet, many interviewees did not view landscape's strong cultural association as a significant point of contention.
Landscape's great advantage, in relation to the ecosystem approach, is as a holistic element that can encompass everything (National Park Landscape Officer).
Instead participants recognised the holistic nature of the landscape paradigm as a direct means of bridging ecosystems functions with their cultural or social context and beneficiaries, echoing de Groot (2006) and Carmel and Naveh (2002) . The strong cultural connection could typecast landscape as solely a proxy for cultural ecosystem services, but this connection was instead seen as a core advantage and justification for a more significant role of landscape as a meaningful socio-cultural framework to help people relate to ecosystem services. These perspectives clearly reflect the value of place-based frameworks outlined by Potschin and Haines-Young (2013) . The holistic nature of landscape, although an advantage for the ecosystem approach, was however also recognised as potentially at odds with the highly reductionist concept of ecosystem services.
Landscape Character Assessment and the Ecosystem Approach
Participants were then asked to consider the potential connections between LCA and the ecosystem approach. Combining these two concepts was initially recognised as 'potentially powerful' (AONB Officer). Although, some references were made to the use of character as a proxy for cultural ecosystem services, the dominant link made was based on the use of LCA as a spatial framework for ecosystem services assessment and ecosystem based decision making. However, the reasoning behind for the role varied considerably.
Academics and experts emphasised the synergies between the two concepts based on the holistic and contextual aspects of landscape captured by LCA, and the potential relationship between landscape, landscape character, ecosystem functions and services. Whereas, practitioners emphasised ideas of convenience and efficiency, stating that the use of LCA as a spatial framework could help to avoid establishing more boundaries and commissioning new frameworks.
For me it's practical to use landscape for the application of the ecosystem approach, as we have a character assessment in the area and understand how works. It will be interesting to see how closely they matchup (Conservation Officer, AONB).
This practical nature of LCA was often referred to, as practitioners could envisage landscape character areas being used to provide 'digestible' information on ecosystem services to inform responses to planning applications, and experts referred to LCA as 'breaking down the landscape into manageable pieces'.
However, the idea that landscape character could provide a spatial framework for the ecosystem approach was by no means universal. One practitioner stated that:
In practice, landscape character assessment and the ecosystem approach will not line up easily, because of the large scale and cross boundary way that some ecosystem services are distributed (Landscape Officer, Local Authority) .
Clearly there are questions as to whether place-based landscape character areas would work as an ecological framework. Alternative, and equally viable, frameworks, such as systems based catchments, were also suggested. Yet, catchments were not recognised by interviewees as a holistic framework, but one that could only provide a limited perspective.
Some participants considered frameworks to be a flexible choice, which should be made depending on audience, whilst, other practitioners were very keen on hanging everything on one framework. Choice of spatial framework will clearly be significant, influenced by the specific aspects and issues unique to an area, and how well that framework is currently understood. The strong focus on LCA as a spatial framework supports use beyond its current conceptualisation as a proxy for cultural ecosystem services. However, amongst the supportive opinions of participants there is also apprehension and indications of potential limitations around the degree to which LCA could operate as a genuine spatial framework, one which is ecologically relevant rather than simply a convenient.
Landscape Character Assessment as a Spatial Framework
Undoubtedly, one of the most significant issues in implementing the ecosystem approach is addressing the mismatch between the scales and boundaries of ecosystems and that of man-made administrative areas (e.g. Hancock, 2010; Brunckhorst et al. 2006) . Theoretically, 16 LCA should be both socially and ecologically relevant. Just over half of participants thought that the boundaries and scales of landscape character areas were ecologically relevant, and that landscape 'character types overlap well with the ecosystems in the area'. One practitioner stated that in their area:
The character types in the AONB are based on the broad ecosystem in the area e.g. moorland plateaus. So yes looking at the character types they are ecologically relevant (Conservation Officer, AONB).
Ecosystems were often expressed by interviewees as sitting within the landscape-scale, suggesting that there is no great divide between cultural, social and ecological aspects in landscapes.
The idea of the ecosystem approach as a multi-scalar approach was also prevalent in the interview responses, with academics and experts highlight that the hierarchal nature of LCA, stretching from national to local scales, should help to capture multi-scale ecosystems and their services, from water supply to as pollination. However, the level of correspondence between character areas and ecosystem was also critiqued by one landscape officer as more 'incidental than by design'. Certainly, the extent to which character areas, which are derived from a wide range of factors, are relevant for ecosystem management is somewhat unspecified. Ecosystems are notoriously difficult to define, and participants emphasised that LCA boundaries and areas do not fit well with ecosystems. Although, character areas were thought of by some participants as having zones and transitions, reflecting ideas of fuzzy boundaries, the focus in the ecosystem approach is firmly on inter-relationships and networks, aspects which are not traditionally captured by LCA framework which provides a snapshot of the landscape and therefore a presents a static viewpoint of the landscape. Consequently, the extent to which character areas may be ecologically relevant could be limited.
Landscape Character, Landscape Function and the Ecosystem Approach
Both practitioners and academics also identified potential connections between changing and enhancing landscape character and the management and provision of ecosystem services, as suggested by Termorshuizen and Opdam (2009) .
Landscape character assessment is based on landscape pattern and aesthetics to a certain degree, but this is also the consequence of underlying ecosystem services and functions coming through those land-use patterns, landscapes and land-forms (Policy Maker)
Through the link between landscape character and landscape ecology concepts such as landscape pattern and functionality, participants recognised that landscape character could be connected into the operationalisation of the ecosystem approach and used to manage ecosystem services.
Landscape function hasn't been particularly prominent in the landscape character assessment methodology, however the function of landscape features is a critical way that landscape character assessment could contribute to the ecosystem approach (Policy Maker).
However, several participants also stressed that the extent to which the idea of landscape function is utilised with LCA is debatable. Currently, LCA tells you about the way a landscape is structured, identifies character areas and types, but it is a static assessment of the landscape and often does not take the next step to think about landscape functions and interactions.
One possible route to enhancing consideration of landscape function in LCA is through 'landscape condition'. The measure of landscape condition is based upon judgements about the physical state of the landscape, and about its intactness, from visual, functional and ecological perspectives' (Swanwick and Land Use Consultants, 2002) . Some methodological approaches taken in current practice recognises that landscape condition has a visual dimension, reflecting the degree to which the landscape appears visually unified, and a functional dimension, reflecting the degree to which the landscape functions as a selfsustaining resource (Griffiths and Warnock, 2016) . The 'functional integrity' of the landscape is said to reflect the condition of the habitat network (degree of fragmentation/intensity of land-use) and the survival of the cultural pattern (Griffiths and Warnock, 2016) . The ecosystem approach would assess 'functional integrity' by exploring the delivery of ecosystem services, and in this way may provide a valuable complement to the LCA by clarifying the key dimensions of landscape condition.
Although landscape function could be critical, currently function is not particularly prominent in the LCA methodology, at best an inherent rather than explicit element.
Furthermore, landscape function may not be the simplest route to assign ecosystem services to landscape character, as only some spatial functions relate to observable landscape features (Willemen et al. 2008) . The current understanding of the relationship between landscape character, functionality and ecosystems services is also incomplete (e.g. Ren et al. 2013 ), if LCA is to be applied to manage ecosystem services the link between place-based character areas and more ecologically-based landscape patterns and functions requires further development. However, these ideas point to a potentially deeper relationship between landscape character and the ecosystem approach, which could be critical for uptake and potentially enhance LCA as a tool (e.g. if we could find out the characteristics of high carbon fixing landscape and replicate these), but currently remains an undeveloped area for future research.
Emerging practice: Case studies of Landscape Character Assessment and the Ecosystem Approach in Action
Through the interviews four case studies were identified which illustrated early attempts to, directly and indirectly, use the ecosystem approach and LCA together. Each case used LCA to apply the ecosystem approach to a variable extent, based on very different approaches, and at a range of spatial scales. In the South Pennines the National Character Area Profile has been used as a framework through which to attribute ecosystem services to landscape characteristics, relatively descriptively, and indicates possible routes for the enhancement of ecosystem services. While, the Peak District National Park Landscape Strategy and Action Plan has not attempted to allocate ecosystem services to landscape character areas, but instead identified that landscape planning and character areas could be used to indirectly manage, enhance or change ecosystem services, such as climate change resilience. Landscape, rather than systems or habitats, was considered the most relevant framework for implementing the ecosystem approach. In the Medway, the connection between LCA and the provision of ecosystem services is highlighted but the link 20 appears to be relatively limited, descriptive rather than functional. Finally, in the Wye Valley the information in the LCA has been utilised as a data source for an ecosystem services assessment, with the two reports following the same basic framework.
One of the key points which can be drawn collectively from the case studies is the general appreciation that if you change the landscape character you will change the ecosystem service provision. This links to the work of Wood and Handley (2001) who highlighted that degraded landscape character and condition can be linked to a loss of function (obsolescence), or a mismatch between the type or intensity of land-use and the character and capacity of the receiving landscape (dysfunction). This commonality in the management of change through landscape character gives weight to the idea of using LCA to implement the ecosystem approach. However, the extent to which this relationship is exploited clearly varies from case study to case study. In some cases, the incorporation of ecosystem services into LCA is relatively superficial, LCA is largely being used as a framework to identify features of the landscape which related, for presentational purposes, to ecosystem services. Whereas in other cases LCA has a much more active role and character areas and types are recognised as units through which ecosystem services can be enhanced and linked into landscape management policies.
The range of case studies is limited but it clearly demonstrates the flexibility of LCA tool to facilitate the ecosystem approach in different situations and to different extents. The case studies also illustrate the potential of LCA to operate along a spatial hierarchy of scales. 
Conclusion
This study has explored the potential role of one place-based approach, LCA, to help operationalise the ecosystem approach in planning, management and decision making.
Bridging the divide between the scale and boundaries at which ecological and social systems operate at, in a medium which is meaningful to local communities and government, is considered vital to ensuring that the widespread acceptance and uptake of the ecosystem approach. Landscape was clearly acknowledged by interviewees as a medium to bridge the divide between the ecological and cultural context to help people relate to ecosystem services, and LCA considered relevant to the application of the ecosystem approach as a data source, proxy for sense of place, and significantly as a spatial framework for the management of ecosystem services. The relevance of LCA for the application of the ecosystem approach was rooted in the holistic and multifunctional nature of the landscape concept.
Using LCA as a spatial framework to apply the ecosystem approach was based, for some interviewees, on the perceived overlap between landscape and ecosystem, and for others as a practical means to avoid establishing new frameworks. The key benefits of the LCA approach were linked to the provision of manageable information on ecosystem services at a landscape scale, thereby placing information on ecosystem services into a relevant context for local communities and governance. However, the ecological relevance of the LCA framework was a subject of debate, and considered by some more incidental than inherent. Moreover, there were questions as to whether the LCA would be an appropriate framework to communicate the ecosystems approach to all stakeholders.
The prospective connections between landscape aesthetics and character, landscape pattern and functionality, and ecosystem functions and services, were seen as a potentially powerful link between place-based LCA and the ecosystem approach. Through these connections it was envisaged that character areas could be used actively manage ecosystem services and operationalise the ecosystem approach. An important finding is also that the ecosystem approach may in turn complement LCA by clarifying the functional dimension of landscape condition and prioritising an effective framework for landscape planning and management. The findings point to a wider debate about the overlap between our sense of place, aesthetics and the ecological spaces from which we generate ecosystem services, and links into Selman's (2012) concept of the ecological aesthetic. However, the assessment of landscape function through condition was the key connection between landscape character and ecosystem services, but has historically been a critically under-utilised component of LCA.
To implement the ecosystems approach through LCA more needs to be done to explicitly link the character of a place to its function and services. LCA could potentially be used in two ways to help operationalise the ecosystem at a local level (1) LCA could be used to provide an overview of the characteristics, functions and services of a place and operate as a pathway for more detailed assessment, (2) if the relationship between ecosystem services, landscape function and character could be further developed then an LCA (plus) approach could be developed, which from the outset could provide an socio-ecological framework for the ecosystem approach. Ecosystem approach: A strategy for the integrated management of land, water and living resources that promotes conservation and sustainable use in an equitable way.
Ecosystem services:
The direct and indirect contributions of ecosystems to human well-being and society.
Ecosystem functions:
The biological, geochemical and physical processes and components that take place or occur within an ecosystem.
Landscape character: A distinct, recognisable and consistent pattern of elements in the landscape that makes one landscape different from another, rather than better or worse.
Landscape services: The direct and indirect contributions that landscapes provide to human well-being and society, as well as aesthetic qualities.
Landscape function:
The capacity or potential of the landscape to provide services. 
